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ABSTRACT

Physical and chemical analysis, x-ray astronomy and high temperature

plasma diagnostics which utilize the ultrasoft x-radiations have made

evident a strong need for filling the gap in measured absorption

coefficient data for the radiations between the conventional x-rays and

the extreme ultraviolet. More than one hundred new coefficients have been '
recently measured in this laboratory on the gas state, atomic or molecular, |
containing He, C, N, O, F, Ne, S, C1, Ar, Kr and Xe using eleven fluores-

cent, characteristic wavelengths Al-Ka (8.34 A) through Be-K (113.8 A). The

radiations were isolated by Bragg reflection from multilayer analyzers of

the Langmuir-Blodgett type and by pulse height discriminating proportional

counter intensity measurements. Using these data and data previously

published, a complete table has been determined for He through Ar and for

wavelengths below the L edges and in the region 2-to-200 A. Absorption

III
cross sections have been calculated for many compound materials which are
commonly encountered in low energy x-ray analysis. The transmis:ion of

x-rays from a source above the earth has been tabulated as a function of

altitude and wavelength.

Distribution of this document is unlimited.
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99,

84,

12,
36.0
20,5
12.7
8.4
5.9

3.2
244

BORON

161000,
118000,
90000,
71000,
57000,
“6800,
39100,
33100,
28600,
26600,
21500,
19000,
16800,
15000,

13500.
12200,
11000,
10000,
9100,
8300,
7600,
7000,
6400,
5900,

5500,
5100,
4690,
4350,
4060,
37604
3500,
3260,
86000,
82000,

77000,
70000,
63000,
$7000,
52000,
47000,
42900,
39300,
36100,
33200,

30600,
28300.
26200,
24300,
22600,
21000,
19600,
16300,
17100,
16000,

15100,
13300.
11800,
10500,
9400,
8400,
7600,
6900,
6200,
5700,

5200.
4150,
3380,
2790,
2320,
1960,
1660,
1420,

1230,
930,
720,
570,
4«58,
373,
307.
256,
216,
183,

157,

80,
45,5
2844
18.8
13,1
9.5
7.0
Seb

CARBUN

290000,
221700,
172000,
137000,
111000,
91000.
76009,
64000,
55000,
47100,
40900,
35900,
31700,
28200,

25200,
22600,
20600,
18500,
16800,
15400,
16100,
13000,
12000,
11000,

10200.
9500,
8800.
8200,
7700,
7200,
6700,
6300,
6000,
5600,

5300,
4700.
4210,
3780.
3400.
3080.
2790,
2530,
2310,
51000,

47500,
44100,
©1000.
38200,
35700,
33300,
31200,
29200,
27400,
25800,

26300,
21600,
19200,
17200,
15500,
14000,
12700,
11500,
10500,

9600.

8800,
7100,
5900,
“HB0,
4100,
3480,
2970,
2560,

2220,
1700.
1330.
1060,
860,
700.
580,
“87,
4l2.
351.

302,

155,
90,
S6.
3745
2642
19.0
14,2
10.9

NTTRUGEN

340000,
312000,
255000,
210000,
175000,
146000,
124000,
105000,
91000,
79000,
69000,
60000,
$3000.
47300,

%2200,
37900,
34100,
30900.
28000,
25600,
23400,
21400,
19700,
18200,

16800.
15600,
14500,
13500,
12600,
11700,
11000,
10300,

9700,

9100,

8600,
7600,
6800,
6100,
5500.
5000.
«560.
4160,
3800,
3490,

3210,
2960,
2730,
2530,
2350,
2180.
2030,
1900.
1770.
1660,

15.0.
29600,
26500,
23800,
21500,
19500,
17100,
16200,
14800,
13600,

12500,
10200,
8500.
7100,
6000,
5100,
4390,
3800.

3310.
2560,
2020.
1620,
1310,
1080,
900.
760,
640,
550,

“«76,
249,
145,
92.
62,
43,
32,
264,
18,

UXYGEN

39%0n0,
3648000,
303000,
262000,
226000,
196000,
170000,
148000,
130000,
114000,
101000,

90000,

80000,

72000,

65000,
58000,
53000,
47900,
43600,
39800,
36500,
33500,
30900,
28500,

26400,
26400,
22700,
21100,
19700,
18400,
17200,
16100,
15100,
14200,

13400,
11900,
10600,
9500,
8600,
7800,
7100,
6400,
5900,
5400,

4950,
4560,
©210.

FLUNR]NE

299000,
324000,
297000,
269000,
242000,
217000,
195000,
175000,
157000,
141000,
127000,
115000,
104000,

94000,

86000,
78000,
72000,
66000,
60000,
55000,
51000,
47100,
43600,
40400,

37500,
34900,
32500,
30300,
28300,
26500,
24800,
23300,
21900,
20600,

19400,
17300,
15400,
13900.
125C0.
11300.
10200,

9300,

8500,

7800,

7200,
6600,
6100,
5600,
5200,
©A20.
4490,
4180,
3900,
3650,

3620,
3010.
2670,
2380,
2130,
1910.
1730,
1570,
1430,
1300,

1190,
970.
14100,
11900,
10100.
8700,
7500,
6600,

5800,
4510,
3590.
2910,
2390,
1990,
1670,
1420,
1210,
1050.

910.
4«87,
291.
187,
127,
90.
66,
50,
39,

NEON

283000,
270000,
253000,
270000,
251000,
233000,
215000,
198000,
183000,
168000,
155000,
1643000,
131000,
121000,

112000,
104000,
96000,
89000,
83000,
77000,
71000,
66000,
62000,
58070,

54000,
51000,
©7500,
44600,
«1900.
39400,
37100,
34900,
32900,
31100.

29400,
26300,
23600,
21300,
19300,
17500,
15900,

ENERGY (EV)

30,
35,
40,
45,
50,
5.
60,
65,
70.
75,
a0,
8o,
90,
95,

100.
105,
110,
115,
120,
125.
130.
135,
140,
165,

150,
155,
160,
165,
170.
175,
180.
185,
190,
195,

200,
210.
220,
230.

Henke ot al (1967)




w (cm?gram) vs. E (ev.)

MASS ATTENUATIUN COEFFICIENTS BELOW L) EDGE

4 ENERGY (EV) SODIUM MAGNESIUM  ALUMINUM SILICON PHOSPHORUS SULFIIR  CHLOUR INe AMGUN ENERGY
35, 190000, . . . . . . . 35,
40, 197000, . . . . . . . 40,
45, 198000, . . . . 0 . . o,
50. 194000, . . . . . . . 0.
55 187000, 166000, . . . . . . 95,
60, 1768000, 164000, . . . . . . 60.
65, 195000, 161000, . . . . . . 65,
70, 185000, 156000, . . . . . . 70,
75. 175000, 150000, 135000, . . . . . 7%

o 80, 165000, 143000, 133000, . . . . . 0.
85, 155000, 137000, 129000, . . . . . 85,
90. 165000, 151000, 125000, . . . . . 90,
95, 136300, 144000, 121000, . . . . . LI N

. 100, 128000, 137000, 116000, 118000, . . . . 100,
105, 119000, 131000, 111000, 114000, . . . . 105,
110. 112000. 124000, 106000, 111000, . . . . 110.
115, 105000, 118000, 102000, 107000, . . . . 115,
120. 98000, 112000, 114000, 106000, . . . . 120,
125, 92000, 106000, 109000, 100000. . . . . 125,
130. 86000, 100000, 105000, 96000. . . . . 130.
135, 81000, 95000, 100000, 93000. . . . . 135,
140, 76000, 90000. 96000, 89000, 90000. . . . 140,
165, 72000, 86000, 92000, 85000, 87000. . . . 145,
150, 67000, 81000, 88000, 82000, 84000. . . . 150,
155, 64000, 77000. 84000, 92000, 81000, . . . 155,
160, 60000, 73000, 80000, 89000, 78000, . . . 160,
165, 56000, 70000, 77000, 86000, 76000, 83000, . . 165,
170, 53000, 66000, 73000. 82000, 73000, 81000, . . 170,
175, 50000, 63000, 70000, 79000, 70000, 78000, . . 175,
180, 47600, 60000, 67000, 76000, 6A000, 76000, . . 180,
185. 45000. 57000, 64000, 73000, 65000, 73000, . . 185.
190, ©2600, 54000, 61000, 71000, 63000, 71000, . . 190,
195, 40400, 52000, 59000, 68000, 72000, 69000, . . 195,
200. 38300, 49100, 56000. 65000, 69000, 66000, . . 200,
210, 34600, 44700, 52000, 61000, 65000, 62000, 65000, . 210,
220 31200, 40700, 47400, 56000, 60000, 50000, 61000, . 220,
230. 28300, 37200. 43700, $2000, 56000, 54000, 53000, . 230,
240, 25700, 34000, 40200, 48300, 53000, 60000, 54000, . 260,
250, 23500. 31200, 37100. 44900, 49300, 57000, 51000, $3000. 250,
260, 21400, 28700. 34300, 41700, 46100. $3000. 47900, 50000, 260,
270. 19600, 26400, 31800, 38900. 43200, 50000, 45000, 47500, 270,
280, 18000. 24300, 29500, 36200. 40500, 47100, $0000, 44800, 200,
290. 16600, 22500, 27300, 33800, 37900, 44400, 47600, 42400 290.
300, 15300, 20800, 25400, 31600, 35600, 41800, 45000, 40000, 300.
310. 14100. 19300, 23700, 29500, 33400, 39400, 42600, 37800, 310,
320, 13100, 17900, 22100, 27600, 314600, 37200, 40300, 35700, 320.
330. 12100, 16700, 20600, 25900, 29500, 35100, 38200, 40200, 330,
340, 11200, 15500, 19200, 24300, 27800, 33200. 36200, 30200. 340,
350, 104600, 14500, 18000, 22800, 26200. 31300, 34300, 36300, 350,
360, 9700. 13500. 16900, 216400, 26700, 29700. 32500, 34600, 3%0.
370. 9100. 12600, 15600, 20200. 23300, 28100, 30900, 32900, 370,
380, 8500, 11800, 14800. 19000. 22000, 26600, 29300, 31300, 360,
390. 7900. 11100, 14000. 17900, 20800, 25200, 27900, 29800. 390.
400. T400. 10400, 13200. 16900, 19700. 23900, 26500, 28400, 400,
420, 6600, 9200, 11700, 15100. 17700, 21500, 24000, 25800, 420,
440, 5800. 8200, 10400, 13500, 15900, 19500, 21000, 23500, 440,
460 . 5200, 7300, 9300, 12200, 14600, 7600, 19800, 21500, %60,
480, 4630, 6600, 8400, 11000, 13000. 16100, 10000, 19600. 480,
500, 4150, 5900, 7500, 9900. 11800, 14600, 16500, 18000, 500,
520. 3740, 5300. 6900, 9000, 10800, 13300, 15100, 16500, 520,
540, 3380, 4820, 6200, 8200. 9800, 12200, 13900, 15200, 540,
560. 3070. 4380, 5700, 7500, 9000, 11200, 12700, 14000. %60,
580, 2790, 3990, 5200, 6800, 8200, 10300, 11800, 12900, 500.
600. 2550, 3650, «730, 6300. 7600, 9500, 10900. 11900. 600,
650, 2050, 2940, 3830, 5100, 6200, 7800, 8900, 9900. 650,
700. 1680, 2610, 3140, 4190. 5100, 6500, 7500. 8300, 100,
750, 1390, 2000, 2610, 3490, 4270, 5400, 6300, 7000, 750,
800, 1170. 1670, 2190, 2940, 3600, 4500, $300, 6000, 800,
850, 990, 1429, 1860, 2500, 3060, 2900, 4550, 5100, 850,
900. 850, 1210, 1590. 2140, 2630, 3360, 3920, 4410, 900.
950. 730. 1050, 1370. 1850, 2210, 2910, 3400, 3830. 950,
1000, 630, 910, 1190. 1610, 1980. 2540, 2910, 33%0. 1000,
1100. 7300, 700, 920, 1240, 1530, 1960, 2300, 2610, 1100.
1200, 5800, 550, 720. 980. 1210, 1550, 1820, 2070. 1200.
1300. 4760, hib, 580, 100, 970, 1250, 1470. 1670, 1300.
1400. 3930, 5000, 475, 640, 790. 1020. 1200, 1370. 1600,
1500, 3280, 4190, 394, 530, 660, 850, 1000, 1130, 1500,
1600, 2770, 3540, “210,. 466, 550, 710. 840. 950, 1600,
1700, 2370. 3020, 3600, 379, 468, 600, 710, 010, 1700,
1800, 2030, 2600, 3100, 325. 401, 520, 610, 690, 1800.
1900, 1760, 2260, 2690. 3350, 367, 447, 530, 600, 1900,
2000, 1540, 1970, 2350, 2930. 303, 390, 459, 520, 2000,
2500, 840, 1090. 1300. 1620, 1880, 2280, 255, 289, 2500.
3000, 510, 660, 800, 1000, 1150, 1400. 1570, 181. 3000,
3500, 332. 434, 520, 660, 760, 930, 1060, 1130, 3500,
4000. 228, 300. 363. “57., 530, 650, 720, 790. 4000,
] 4500, 164, 216, 263, 33l. 386, 470, $30. 570, 4500,
5000, 121, 161, 196, 268, 289, 353, 396, 431, 3000,
5500. 92. 123, 150, 190. 223, 272, 306. 333, 5500,
6000« T2, 96, 118, 150. 175, 214, 261, 263, 6000,
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T (Barns) vs. E (ev) i1
ATUMIC CRUSS SECTINONS RELUW L3 it
ENERGY (EV)  MELIUM  LITHIUM RFRYLL TUN HUREN CAKHUN NTTRUGEN UXYLEN  FLUDR (NE NEUN ENERGY (rv)
30, $740000, o 1LY00N0,  28BOOLO. S IHOOOU, HHS00UN0, JUSILOUD.  Y64lON0,  94¥0UUD, 0,
35, 4360000, o HBUUDO, 2120000, 4200004 7250000, 9250000, 10220000, Y060ULL, 29,
40, 3390000, « 670000, 160000, ILONOU, 59301000, 8040000s “3TO0U0UG.  H&BOVUU 40,
45, 2670000, o 560000, 1270000, 2730000, 4890000, 6950000,  K49000Us  Y0G0UUU, 45,
50, 2160000, o 435000, 1020000, 2210000, 060000, HOVDOUD. 7440000s  ~520000, 50,
58, 17640000, 5270000s 361000,  H40000. 1H]10000. 3400000, 5200000, &HEO0T0,  THUONUY, 59,
60, 14300004 4490000, 303000, 700000 14510000, 2880000, 4520000, &15000u,  T2100uu. 6U,
6%, 1190000, 3860000, 256000,  5900U0. 1280000 2450000, 3940000, 551000u. 6650000, 65,
0. 1000000, 3340000, 241000, 5140000 1090000, 2110000s 3450000, 49%0000. 6)<¢0LUO. 70,
75, 840000, 2910000, Ivl000, 462000, 940OUU, 1430000, 3040000, 44650000, 5630000, 75,
80, 720000, 2550000, 166000,  3H7000., w20000, 1590000, 2690000 &UI00D0UG  S1YULLL 8o,
8%, 620000, 2250000, 145000, 341000, T2LN0U, 1400000, 2390000, 3630000, &78000L0, Hh,.
90, 540000, 1990000, 127000, 302000, 630000, 12640000, 2130000, 3I2R0N00. 4410000, 40,
95, 466000, 1770000, 112000, 270000, 560000, 1100000, 1v1000U, 29R00NL,  &0OT0VO0, 95.
100, 408000, 1580000, Y9000, 242000, S10000, 9o0000. 1710000 2710000, 3760000, 100,
105, 350000, 1410000, 87000, 218000, 451000, 88000Q. 155%0n00. 24T70000s 3470000, 10%,
110, 317000, 1270000, 771000, 197000, 407000, 790000, leuU000. 2260000, 3220000, 110,
115, 281000, 1150000, 2480000, 179000. 369000, Te0Cuu. 1270000, 2070000, 2980000, 115,
120, 251000, 10640000, 2270000, 163000, 336000, 650000, 1160000, 1900000, 27/0u00, 120.
125, 2264000, 940000, 2090000. 149000, 307100, $90000. 1060000 L750000s 2570000, 125,
130, 201000, 860000, 1930000, 137000, 281000, 540000, 4970000, 1610000, 2390000, 130.
135, 181000, 740000, 1750000, 1246000s 259000, L9B0U0, 490000, 1490000, 2230000, 135,
140, 1664000, 720000, 1650000, 115000, 238000, 458000, 620000, 137000U, 2080UUU, laU.
165, 148000, 660000, 1530000« 106000, 220000, 423000, 760000, 1270000« 1940000, 145,
150, 135000, 600000, 1420000, 94000, 204000, 391000, 700000, 1180000, 1820000. 150,
155, 123000, 560000, 1320000, 91000,  190000U. 362000, 650000, 1100000, 17U0000, 155,
160, 112000, 510000, 1230000, HeNOD, 176000, 336000, 600000, 10200060, 1590000, 160,
165, 103000, 476000, (150000, 78000, 164000, 313000, 560000 960000, 1690000, 165,
170, 94000, %41000. 1070000, 73000, 154000, 292000, 520000, 890000, 1400000 170,
115, 87000, 4UY0U0, 1000000, 68000, 14400V 273000, 448000,  H40000, 1320000, 175,
180, 80090, 3800V,  Y4ULLU. 63000, 135000, 255000, 457000,  780000. 1240000, 180,
185, 74000, 354000, 880000. 59000, 126000, 239000, ©2R000, 740000, 1170000, 185,
190, 68000, 330000, 830000. 1550000 119000, 2250004 02000, 690000, 1100000, 190,
195, 63000, 308000, T780000. 1470000, 112000. 211000, 377000,  £50000. 1040000, 195,
200, 59000, 288000, 740000, 1390000. 105000. 199000, 355000, 610000, 680000, 200,
210, 51000, 253000, 650000, 1250000 94000, 177000, 316000, 540000, 860000, 210,
220, 44600, 2264000, 590000, 1130000, 84000, 159000, 282000, 87000, 790000, 220.
230, 38900, 198000, $30000, 1020000, 75000, 143000, 253000, 437000, 710000, 230,
240, 34200, 177000, 473000, 930000, 68000, 129000, 228000, 394000, 650000, 240,
250, 30300, 158000, 427000.  H40000, 61000, 117000, 206000, 356000, 590000, 250,
260, 26900, 142000, 387000, 770000, 56000, 106000, 187000, 323000, 530000, 260,
270, 26000, 128000, 352000, 710000, 51000, 97000, 171000, 294000, 485000, 270,
280, 216400, 115000, 321000, 650000, 46000, 88000, 156000, 268000, 444000, 280,
290, 19300, 104000, 293000, 600000, 1020000, 81000, 143000s 246000, 407000, 290,
300, 17400, 95000, 269000+ 550000, 950000, 75000, 131000, 226000, 374000, 300, {
310, 15700, 86000, 247000, 510000, FBOODOO. 69000, 121000. 208000, 344000, 310.
320, 14200, 79000, 227000, 471000, 820000, 64000, 112000, 191000, 317000, 320,
330. 12900, 72000, 209000, 437000, 760000 59000, 106000, 177000, 293000, 330,
340, 11800, 66000 1964000, 406000, 710000, 55000, 96000. 184000, 272000, 340,
350, 10800, 61000, 179000. 378000, 660000, 51000, 89000, 152000, 252000, 350,
360, 9900, 56000, 166000. 352000, 620000, 47300, 83000, 142000, 234000, 360,
370. 9100, 52000, 154000, 329000, 580000. 44100, 78000. 132000. 218000, 370.
: 380, 8600, 48100, 1464000, 308000, 550000, #1200, 73000, 123000, 204000, 380,
{ 390. 7700, 44800, 134000. 28R000., 510000, 38500, 68000, 115000, 190000, 390, i
t
| lg. 400, 7100, 41400, 125000, 270000, 484000, 36100 64000, 108000, 178000, 400.
il 420, 6100, 35900, 109000, 238000, 430000, 690000, 56000, 95000. 157000, 420,
{ i 440, 5300, 31300, 96000, 212000, 384000, 620000, %0000, 864000, 134000, 440,
i1 460, 4590, 27400, 85000, 18B8000. 344000, 550000. 44600, 75000. 123000, 460,
= 480, 4010, 24200, 76000, 169000, 309000, 500000, 40000, 67000, 110000, 480,
500, 3530, 21400, 67000. 151000, 279000, 454000, 36000. 60000, 99000, 500,
4 520, 3120, 19000. 60000, 136000, 253000, 13000, 32600, $5000, 89000, 520,
540, 2760, 17000, 56000, 123000, 230000, 376000, $70000. 49400, 80000, 540,
560, 2460, 15200, 48900, 112000, 210000 344000, 530000, 45000, 73000, 560,
580, 2200, 13700, 44200, 102000, 191000, 316000, 483000, 41100, 66000, 580,
600 . 1980, 12400. 40100, 93000. 175000, 290000, 445000, 37600, 61000, 600, ]
650. 1530, 9700. 31900, 74000, 142000, 237000, 366000, 30600, 48900, 650,
700, 1210, 7700, 25700, 61000, 117000, 197000, 305000, 444000, 40200, 700,
N 750, 970, 6300, 21000. 50000, 97000, 165000, 257000, 375000, 33500, 750.
i 800, 790, 5100, 17300, 41700, 82000, 139000, 218000. 319000, 28300, 400,
850, 650, 4250, 14500, 35100, 69000, 119000, 187000, 274000, 26200, 850,
900 . 540, 3560, 12200, 29900, 59000, 102000, 161000, 238000,  334000. 900,
950, 458, 3010, 10400, 25600, 51000. 84000, 140000, 207000, 292°00, 950,
1000, 390, 2570. 8900, 22100, 44300, 77000, 123000, 182000, 257000, 1000.
1100, 288, 1910. 6700, 16700, 33900. 59000, 95000, 142000, 202000 1100,
1200. 219, 1460, 5100. 13000, 26500, 46900, 76000, 113000, 161000, 1200.
1300. 170, 1140, 4030, 10200, 21100, 37600, 61000, 92000, 131000, 1300,
1400, 135, 900, 3210, 3200, 17100, 30600, 49900, 75000, 108000, 1400,
’ 1500, 109. 730, 2600, 6700, 14000, 25200, 41300, 63000, 90000, 1500.
1600, 89, 600. 2140, 5500, 11600, 21000, 34600, 53000, 14000, 1600.
{ 1700, Ta, 496, 1770, 4600, 9700, 17700, 29200, 44700, 65000, 1700,
i 1800, 62, 413, 1490, 3470, 8200, 15000, 24900, 38300, 55000, 1800.
1900, 52 350, 1260, 3290, 7000, 12800, 21400, 33000, 48000, 1900,
t 2000, 6b 7 298, 1070, 2820, 6000, 11100, 18500, 28600, 41700, 2000,
25004 2244 150, 540, 1430, 3100, 5800, 9800, 15400, 22600, 2500,
3000, 13.3 86, 307, 820, 1790, 3380, SR00. 9200, 13600, 3000,
3500, 8.5 54, 191, 510, 1120, 2140, 3700, $900, 8800, 3500,
000, 5.8 36,3 127, 338, 750, 1430, 2500, 40104 6000, 4000,
4500, “e? 2546 89, 236, 520 1010, 1770, 2660, 4300, 4500,
5000, . 18.9 b6, 171, 380, 730, 1290. 2090, 3180, 5000,
5500, . 14,3 “8, 128, 284, 550, 970, 15R0, 2410, 5500,
6000, . 11.2 37. 98, 218, 423, 750, 1220, 1870, 6000,
Henks of ol (I967)
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T (Barns) vs. E(ev.) Il

ATUMIC CKUSS SECTIUNS BELUW L3 FUGF

ENERGY (EV)  SUDTUM MAGNESIUF ALUAINUM  STLICON PHUSPHUKUS  SULFUR  CHLUKINE ARGUN  ENENGY (EV)
Y. 7240000, . . . . . . . as, i
“0, 7530000, . . . . . . . 40, X
45, 1560000, . . . . . . . «3,
50 7410000, . . . . . . . 80,
55, 7140000, 6690000, . . . . . . 55,
60, 6810000, 6630000, . . . . . . 60,
65 7450000s 6490000, . . . . . . 65,
70. 7070000, 6290000, . . . . . . 70,
75, 6680000, 6050000, 6070000, . . . . . 75,
RO, 6290000, 5790000, 5940000, . . . . . 80,
85, 5910000, 5510000, 5790000. . . . . . S,
90. 55640000, 6100000. 5600000, . . . . . 90,
95, 5200000, 5820000, 5400000, . . . . . 9.
100, 4870000, 5540000, 5200000, 5480000, . . . . 100, k
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260, 820000, 1160000, 1540000. 1950000, 2370000, 2830000, 2820000. 3330000, 260,
270. 750000, 1070000, 1420000. 1810000, 2220000, 2670000, 2650000, 3150000, 270,
280, 690000, 980000. 1320000. 1690000, 20800000, 2510000, 2960000, 2970000, 280,
290, 630000, 910000, 1230000. 1380000, 1950000, 2360000, 2800000, 2810000. 290,
300. 560000, 840000, 1140000, 1470000, 1830000, 2230000, 2650090, 2650000, 300,
310. 560000, 760000, 1060000, 1380000, 1720000, 2100000, 2510000, 2510000, 310.
320. 498000, 720000, 990000. 1290000, 1620000+ 1980000, 2370000, 2370000, 320,
330, 462000, 670000, 920000. 1210000, 1520000, 1870000, 2250000, 2670000, 330.
340, 429000, 630000, 860000, 1130000, 1430000, 1770000, 2130000, 2540000, 340, [
350, 599000, 580000, ©10000. 1060000, 1350000, 1670000, 2020000. 2410000, 350,
360. 372000, 550000, 760000, 1000000. 1270000, 1580000, 1920000, 2290000, 360,
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4u0e 177000, 265000, 376000, 510000, 470000, 850000, 1060000, 1300000, 480, 1
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650, 78000, 119000, 171000, 237000, 318000, 614000, 530000, 660000, 650, 1
700. 664000, 97000, 141000, 196000, 263000, 343000, 439000, 550000, 700,
750. 53000, 81000, 117000, 163000, 219000, 288000, 369000. 465000, 7500
800, 44500, 68000, 9PU00. 137000, 185000, 264000, 313000, 395000, 800,
850, 37700, 57000,  53000. 116000, 158000, 208000,  268000.  339000. 850, 1
900, 32300, 49000, 71000,  1€0000. 135000, 179000, 231000, 293000, 900, i
950, 27900, 42200, 61000, 86000, 117000, 155000, 200000, 254000, 950.
1000. 26200, 36700, 53000. 750004 102000, 135000, 175000. 222000, 1000,
1100, 278000, 28300, %1100, 58000, 79000, 104000, 136000, 173000, 1100, 3
1200, 223000, 22300, 32400, 45500, 62000, 83000, 107000, 137000, 1200,
1300, 1820004 17900, 26000, 36600, 49900, 66000, 87000, 111000, 1300, 1
16400, 150000, 202000, 21300, 29900, 40800, 54000, 71000, 91000, 1400,
1500, 125,00, 169000,  17700. 24800, 33800,  45000. 59000, 15000, 1500, 4
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1700, 90000, 122000, 161000, 17700, 241C0, 32100, 41800, 54000, 1700.
1800, 78000, 105000, 139C00,. 15100, 20600, 27500, 35900, 5900, 1800,
1900, 67000, 91000, 120000, 156000, 17900, 23800, 31000, 39700, 1900. ;
2000. 59000, 80000, 105000, 136000, 15600, 20700, 27000, 34600, 2000, B
2500, 32100. 43900, 58000, 76000, 96000, 121000, 15000, 19200. 2500,
3000, 19500, 26800, 35700, 46500, 59000, 75000, 93000, 12000, 3000, .
3500. 12700, 17500, 23500, 30700, 39200, 49300, 61000, 75000, 3500, i
4000, 8700. 12100. 16300, 21300, 27300, 34400, 42700, 52000, 4000, [
«500, 6300, 8700, 11800, 156400, 19800, 25000, 31000. 348000, 4500, i
5000, 4630, 6500, 8800, 11600, 14900, 18800, 23300, 20600, 5000,
5500, 3530. 4950, 6700, 8900, 11400, 14500, 18000, 22100, $500.
6000, 2750, 3870, 5300, 7000, 9000. 11400, 164200, 17400, 6000,
Honke o o (1967) |




Table IV
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Comparison of Referenced Experimental Data with Values
Predicted by the Weighted "Best Fit" Function Expressed i-
Tables I, II, and III

The following designations are used:

Experimental values, the letters referring to the sources

as listed in the references presented at the end of Table IV.
An average, predicted value,

The percentage deviation of the predicted value from the
experimental value,

Values read from another author's graphical presentation of
data.

Values corrected for impurities by authors of this paper.

Values that are not plotted in Figures 4 and 5.
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5.36 1567, 81 1600, 2.1 110,0 [ 0,2
1598, tn 0.1 1.9¢ 235.0 A 221, =5.9
1600, bWl =0.0 274640 [ -19,3
6.13 2247, 6l 228u. 1.5 2,08 282,0 [ 266, 5.2
6,97 2800, A= 3200. 14,1 2,29 344 ,0 v 347, 1.0
7.13 3429, ¥l 3390, -l 339.4 cL 2.4
3370, [ 0.6 354,0 [] “1.9
7.50 3890, c 0, =05 422.0 8 =17.7
7.95 3600, A= 1500, 25,0 36240 wu N
7.95 200. A= 389, 26,7 2.5 675,0 A “i, “Tee
8436 330, A- “04, 22,3 4TR.0 wy =7.8
396, 81 1.9 2.7% 8670 s 71, -16,5
390, 6wl 345 631.0 wJ ~9.6
396, u 1.9 3.60 1210.0 " 1180, 2.6
8.60 %30, c 43y, 2.0 1192,.u Wy 0.9
9465 556, 4 507, 1.9 16470.C (] ~19.7
9.89 500, A= 642, 2u.3 3,72 1320,0 sP 1290, ~2.2
832, 7] 1.5 3.R6 1665.0 (Y1 1630, =2,7
632, wl 1.5 16490.C W -4)
630, u 1.9 3.87 167,0 P 154, 4.0
630, 8 19 146,0 L1Y] 5.3
11,00 862, 4 B5Y. 0.4 3.93 15247 w 160, “.7
11.90 850, A= 1070, 2%.) 3.9% 153.¢ W 162, 5.8
12.25 1150, Bawl 1150, 0,3 151.0 P 1.2
12.50 1200, 4 1220, 1.6 4,00 151.6 L 1e7, 10,3
13.35 1610, u 1460, 3.9 156.0 wu 7.1
1440, Bywl 1.3 .15 171.0 sP 183, 7.1
14,05 1700, 4 1660, -1.3 174.3 " 5,1
164,55 1830, wl 1850, Vel 174,0 (] 5.3
1840, 8 0,3 179.0 wu 244
15.50 2200, 4 2190, =Vt 4436 202.0 " 208, 2.8
17.00 2840, [4 2810, “1.0 9400 2685.2 L 290, 3.7
80,00 17500, Tee #3800, 3788 286,0 wy 3.4
150.00 115000, W~ 131000, 13.4 5417 32440 ] 323, 0.
160.00 28000, Ts- 134000, 3719.1 5e6l 360,.C " Jona, 1.0
165,00 90000, He- 135000, 50.4 320,09 wy 13.6
315.0 [} 156
SILICON 6,97 762.0 sp 715, 8.1
T4R.0 " 4.4
1.00 17, A 19.3 13,4 7,00 726.0 w 724, =043
1.39 o, A 49,2 1.7 6H3,9 L 5.8
1.94 111, A 126. 13.0 T.96 1030, ] 1020, 0.6
8,34 1157, ] 116u, 0.6
PHOSPHORUS 1159, [ 1.0
1180, h =le8
1.00 2142 A 23.0 nee 9,00 131A, L 1430, 8.2
1.39 She A S8.2 T.6 9.9 1165, L] 1840, =l.%
1.94 134, A 141, ¥.7 1770, [’ 3.9
1850, H “046
SULFUR 12,00 2726, L 3060, 13,0
12,25 3200, [ 3250, 1.5
1,00 2648 STes 28,6 T8 13.3¢ 4040, ] «070, 0.7
1.26 49,2 $Twe 52.2 6.0 070, 5 =041
1.39 65.5 A Ti.7 [0 16,55 4600, 8 508U, 10,4
69,2 STae 3.8 15,00 %732, L 5490, 16,0
1.54 90, A 95,3 5,4 16,00 6390, H 648U, le1
93, STee 2.4 18,32 4940, M 9020, 0.9
88, cuee 8.2 20,00 9886, L 1110v. 11.9
1494 173, A 18U, LIS} 23,57 15900, H 1610v, 1.2
179, STes [/ 25,00 16220, L 18300, 12,8
2,29 209, wWee 284, =1.8 J0.,00 26800, L 26700, 7.%
2450 355, A 361, 1.6 31,68 30200, “ 29600, =1.9
3,38 7. nee sle. 3.7 35.00 3e30N, L 35600, =2.0
3.60 900, A 967. 7.5 44,60 45700, v 48400, ~0,7
949, wee 1.9 40740, L 11,3
3.93 1139, wes 122u. T4 45600, M -0.5
6,15 1350, wee 1620, 4.9 6,50 46800, L 4860V, 34
“edb 1562, wee 120, 3.4 ©Y¥,50 53090, L 51500, -2,9
5,01 2100, A 234U, 114
5,01 210, A 223, b.0
5,17 221, wee 241, ve2
5.6l 250, wee 272, 8.7
6.97 500, wee 533, 6.6
Be3b 793, wee 867, (T3
868, H =2
9.89 1270, wee 1380, Heb
1390, W “U.Y
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